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DEPMEDS-equipped hospitals, 126–131
history of deployable medical systems, 119–123
and Medical Force 2000, 134–138
in the Persian Gulf War, 132–134

Deployable medical systems, 119–123
and ARF, 713

DEPMEDS (Deployable Medical Systems), 119, 713
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in sepsis/SIRS, 626–627
transesophageal, 109

Education of personnel
on blood and blood products, 51
before and after deployment, 47–49, 49–51
for dialysis technicians, 734
during Korean War, 882–883, 884
in Persian Gulf War, 361
and readiness, 51–53
in use of military anesthesia machines, 143, 170–171
during Vietnam War, 885
during World War I, 867, 871, 872
during World War II, 874, 881
between World Wars, 873
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open-drop, 878
and shock, 872
sulfuric, 860
during World War II, 877
See also Anesthesia

Ethical dilemmas in limited life-sustaining therapy, 685
Ethyl chloride, 863, 870, 878
Ethylene, 861

and ether, 873
Etidocaine, 257, 313

See also Local anesthetics
Etiology

of established multiple organ failure, 647–648
of pulmonary insufficiency, 669–673
of respiratory failure, 668

Etomidate, 215–216
and airway management, 73
with burn casualties, 534
clinical use and contraindications, 216
dose regimen, 215, 228
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hypertonic saline, 530

Fluid compartment shifts
and hemorrhage, 83–84
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Inflammatory mediators, 554
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carbon monoxide intoxication, 528



915

Index

Intracranial pressure monitoring, 111–112, 393–394
Intraocular pressure

and drug effects, 429
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Intravenous infusions

and evacuation, 780
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contraindications, 219
dose regimen, 215, 228
for major procedures, 220
for minor procedures, 220
for pediatric anesthesia, 221
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Kussmaul’s sign, 468

L

Lactic acidosis, 635
Laparotomy, abbreviated
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phases of, with chemical warfare casualties, 844
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for sepsis/SIRS/MODS, 643–644

Metabolic terminology, 547
“Metabolic tide,” 555
Metabolism

of local anesthetics, 309
and responses to trauma, 294
and secondary pain manifestations, 294
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Minimal alveolar concentration (MAC), 195, 202
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Mobile Army Surgical Hospital, (MASH), 118, 134–135
Modified Brooke Formula, 524
Mon-a-therm, Inc., 789
Monitoring

during aeromedical evacuation, 782
brain, 391–392, 394
of burn casualties, 524–525, 532–533
of cardiovascular system, 106–109
of casualties with abdominal injuries, 484
cerebral blood flow, 393
and computers in anesthesia, 113
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metabolic, of brain, 394
of nervous system, 111–113
oxygen concentration, 692
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matory response and multiple organ dysfunction
syndromes (SIRS/MODS)
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etiology and pathophysiology, 647–648
mortality risk, 646
prevalence, 644–645
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Muscle (masseter) rigidity, 813–814

differential diagnosis, 821
and therapeutic cooling, 820–821
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investigational agents, 245
mivacurium chloride, 245
pancuronium bromide, 243
rocuronium bromide, 245
succinylcholine chloride, 242–243
vecuronium bromide, 243–244
See also individual entries
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118–119

Mutation of ryanodine-receptor gene
in malignant hyperthermia, 826
See also Genetic factors
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Myocardial depressant factor

and sepsis/SIRS/MODS, 614
Myocardial dysfunction

and sepsis/SIRS/MODS, 612–614
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and clinical pharmacology, 298
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and clinical pharmacology, 298
for sepsis/SIRS/MODS, 643
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Narcan, 227

See also Naloxone
Nasal fractures, 440
Nasogastric tubes

and evacuation, 780
Nasotracheal intubation

and airway device placement, 64
See also Intubation
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Nature of combat injury, 6–13

mechanisms of injury, 6–8
missile wound distribution, by body surface, 10–11
nonbattle injury, 8
and service-specific aspects, 8
sources of penetrating missiles, 8–10
wound depth, 11–13
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airway injuries, 441–442
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nerve injuries, 442
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See also Face and neck injuries
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Neisseria meningitidis, 622, 622

See also Bacterial diseases; Systemic inflammatory
response and multiple organ dysfunction syndromes
(SIRS/MODS)

Nembutal, 873
Nerve agents

and pulmonary insufficiency, 672–673
See also Anesthesia for casualties of chemical warfare

agents

Nerve block techniques
ankle block, 281–282
Bier’s method, 275–276
brachial plexus block, 272–274
cervical plexus block, 267–269
femoral nerve block, 278
intravenous regional anesthesia, 275–276
lateral femoral cutaneous nerve block, 280–281
for lower extremity surgery, 276–282
lumbar plexus block, 276–278
mandibular nerve block, 270
maxillary nerve block, 270
occipital nerve block, 269
and ocular nerves, 270–271
sciatic nerve block, 278–279

at the popliteal fossa, 279
sole-anesthetic nerve blocks

for lower extremity surgery, 276–282
superior laryngeal nerve block, 271
transtracheal block, 271
trigeminal nerve block, 270
for upper extremity surgery, 271–276
Winnie 3-in-1 paravascular approach, 276, 277
See also Nerve blocks; Neural blockade; Regional anesthesia

Nerve blocks
and airway device placement, 63–64
and techniques, 267–282
See also Nerve block techniques; Neural blockade; Regional

anesthesia
Nerve compression, supraorbital, 432
Nerve fibers

and actions of local anesthetics, 306–307
classification, 291
pathways, 292

Nerve injuries
with face and neck injuries, 442
See also Neurological injuries

Nerve stimulation
double-burst stimulation, 239
single twitch, 238, 240
tetanic stimulation, 239, 240
train-of-four, 238–239, 240

Nervous system, monitoring, 111–113
central, 111–112
peripheral nerve stimulators, 112–113
See also Central nervous system

Neural blockade
benefits, 252–254
physiology, 256
See also Nerve blocks; Nerve block techniques; Regional

anesthesia
Neural temperature control, 789
Neurological abnormalities

and uremia, 738
Neurological injuries, 375–414

and evacuation complications, 778
with face and neck injuries, 445–446
head injuries in combat, 376–378
head trauma: medical complications, 397–398
neurosurgical intervention: goals, 379–381
spinal cord injury, 399–413
traumatic brain injury: pathological anatomy and physiol-

ogy, 382–386
traumatic brain injury: patient care, 387–397
traumatic brain injury: recovery and outcome, 398
See also Central nervous system; Face and neck injuries

Neurological manifestations
of sepsis/SIRS/MODS, 618–619
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and responses to trauma, 294
and uremia, 738
See also Central nervous system; Neurological manifestations

Neurometrics Inc., 112
Neuromuscular blockade

complications, 246
indications, 241–242
and reversal agents, 244

Neuromuscular blocking agents, 235–247
blockade complications, 246
blockade indications, 241–242
monitoring techniques, 237–240
muscle relaxants, 242–245
and pyridostigmine, 849

Neuromuscular monitoring
and pyridostigmine, 850
techniques, 237–240

Neuropathy, peripheral
and sepsis/SIRS, 618–619

Neurosurgical intervention
goals, 379–381

Neutropenia
and sepsis/SIRS, 621

Neutrophil morphology
and sepsis/SIRS, 621

Neutrophilia
and sepsis/SIRS, 621

New York World’s Fair (1939), 873
Nightingale, Florence, 753
Nines, Rule of

See Rule of Nines
Nitrous oxide, 194, 195, 198–199

in casualties with abdominal injuries, 485
in dental operations, 863
in military surgery, 869–870
and oxygen, 869–870, 872
and patients in shock, 872
during World War I, 868
during World War II, 878
See also Anesthetics; Inhalational anesthesia; Military

anesthesia machines
Noise and vibration

and biophysical effects, 775, 778
Nonbattle injury, 8
Nondepolarizing agents, 236

and eye injury, 74
muscle relaxants, 243–245
and pyridostigmine, 849–850
and rapid tracheal intubation, 66

Nonimmersion hypothermia, 792
Nonoliguric, 716
Nonsteroidal antiinflammatory drugs (NSAIDs), 290, 293

and analgesia, 300
and antiinflammatory effect, 301
and antipyresis, 300
and clinical pharmacology, 298–302
and pharmacokinetic data, 300
and side effects, 301–302
specific agents, 299

Norepinephrine
in refractory septic shock, 636

Nose injuries
See Face and neck injuries

Nosocomial infections
pneumonia, 639–640
prevention of, with sepsis/SIRS, 639–640
after spinal cord injury, 411
See also Sepsis; Systemic inflammatory response and

multiple organ dysfunction syndromes (SIRS/MODS)
Nubain, 227

See also Nalbuphine
Nuclear warfare

and pulmonary insufficiency, 673
Nurses, 865

as anesthetists, 867, 873
See also Education of personnel; Personnel

Nutrition
and burn casualties, 527
See also Metabolic derangements and nutritional support

Nutritional support, 565–585
for ARF, 726–728
assessment of nutrition, 565–567
assessment of nutritional repletion, 584–585
enteral nutrition, 579–584
and immunosuppression, 620
and Infection Control Policy and Procedure Guide, 589–596
parenteral nutrition, 567–579
after spinal cord injury, 413
See also Malnutrition; Metabolic derangements and

nutritional support
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Obstruction, airway, 57, 75
Ocular injuries, 446

See also Eye injuries
Oculocardiac reflex, 432–433
Ohio Model 785 Field Anesthesia Machine, 142, 889–892

See also Equipment; Military anesthesia machines
Ohio Model 855A Field Anesthesia Machine, 104, 142

in the field, 205–206
See also Equipment; Military anesthesia machines

Ohio Monovalve anesthesia apparatus, 867, 868
See also Equipment; Military anesthesia machines

Ohmeda, Inc., 104
See also Equipment; Military anesthesia machines

Ohmeda Universal Portable Anesthesia Circuit (PAC), 143,
165–171, 176

checkout and maintenance, 170
in the field, 205–206
and future recommendations, 170–171
specifications and operation, 166–170
See also Equipment; Military anesthesia machines

Oliguria, acute
vs ARF, 716–717
definition, 716
diagnosis, 716
and pharmacological therapy for, 724

Open-drop ether, 878
See also Ether

Open head injury, 376, 378
Operation Just Cause (Panama)

and evacuation scheme, 45, 776–777
Operation Restore Democracy

evacuation scheme, 45
Operations

See Logistics and operations
Ophthalmic complications, perioperative, 432–433

acute angle-closure glaucoma, 432
corneal abrasion, 432
oculocardiac reflex, 432–433
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retinal artery thrombosis, 432
supraorbital nerve compression, 432

Ophthalmic injuries
See Eye injuries; Ocular injuries

Ophthalmological manifestations
of sepsis/SIRS/MODS, 623

Opiate antagonists
and spinal cord protection, 409
See also Opioid antagonist drugs

Opioid, 224, 293
Opioid agonist-antagonist drugs, 226–227

butorphanol, 227
and clinical pharmacology, 297–298
nalbuphine, 227
and physiological effects, 226–227
See also individual entries

Opioid agonist drugs, 224–226
alfentanil, 226
and clinical pharmacology, 295–297
fentanyl, 225–226
meperidine, 225
morphine, 225
and physiological effects, 224–225
sufentanil, 226
See also individual entries

Opioid analgesics
and clinical pharmacology, 294–298

Opioid antagonist drugs, 227
naloxone, 227
and physiological effects, 227
See also Naloxone; Opiate antagonists

Oral supplements, 580–581
Organ bed changes

and response to stress, 557
Organ failure

See Multiple organ failure, established
Organ-specific responses to sepsis/SIRS/MODS, 611–623

cardiovascular response, 611–614
dermatological and ophthalmological manifestations, 623
hematological and coagulation defects, 620–623
immunological aberrations, 619–620
metabolic and endocrinological responses, 619
neurological manifestations, 618–619
pulmonary response, 614–616
renal dysfunction, 616–617
surgery in immunocompromised patients with sepsis/

SIRS, 620
Organ system effects

of hypothermia, 792–796
of potent inhaled agents, 203–205

Organ-system responses
to head injury, 384–386

Organophosphate poisoning
and nondepolarizing neuromuscular blocking agents, 847
and protection by pyridostigmine, 848

Orotracheal intubation
and airway device placement, 64–65
See also Intubation

Orthopedic injuries
and evacuation complications, 778

Osborne wave, 794
Ovassapian intubating airway, 72
Overton, Charles E., 188, 190
Oxidative metabolic shifts

and response to stress, 558–559
Oxygen

and nitrous oxide, 869–870
therapeutic, 60, 93–94

See also Oxygen concentration; Oxygen delivery and
consumption; Oxygen and positive-pressure ventilation;
Oxygenation

Oxygen adjuncts, 60
See also Oxygen and positive-pressure ventilation

Oxygen concentration
monitoring, 160–163, 692
See also Oxygenation

Oxygen delivery and consumption
during aeromedical evacuation, 781–782
monitoring, 696–697
in patients with injury or infection, 563
and sepsis/SIRS/MODS, 633–635
See also Metabolic derangements and nutritional support;

Oxygen transport; Oxygenation
Oxygen flush valve, 158, 160
Oxygen monitor, 160–163, 692
Oxygen and positive-pressure ventilation, 177–179

conserving oxygen, 178–179
leaks, inward and outward, 177–178
See also Oxygenation

Oxygen regulator, 151
Oxygen transport

and hemorrhage, 84–85
and transfusion therapy, 325–326
See also Oxygen delivery and consumption

Oxygenation
and biophysical effects, 773–774
monitoring, 692–698

P

Pacemaker
See Equipment; Monitors

Paceport pulmonary artery catheter, 573, 575
Packed red blood cells, group O

field use, 346, 347, 349
See also Military transfusion practice; Transfusion therapy

Pain
receptors, 290
transmission of, 291–292
transmitters, local, 290–291
See also Pain syndromes; Perioperative pain

Pain syndromes
after spinal cord injury, 412
See also Perioperative pain

Panama invasion
and medical problems during evacuation, 776–777

Pancreas
as injury site, 488
See also Retroperitoneal injuries

Pancuronium bromide, 243
See also Nondepolarizing muscle relaxants

Pancytopenia
and sepsis/SIRS, 620–621
See also Hematological and coagulation defects

Papaver somniferum, 294
Parasympathetic nerves

and regional anesthesia, 260
Parenchymal lung lacerations, 473, 474
Parenteral nutrition, 527; 567–579

guidelines, 569–570
and Infection Control Policy and Procedure Guide, 589–596
and insulin, 578–579
and order forms, 568–570
peripheral, 578
replacement minerals, 567–571
total, and complications, 575, 576
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total, and delivery, 572–575
total, and modifications, 575–578
trace elements, 571–572
vitamins, 572
See also Enteral nutrition; Metabolic derangements and

nutritional support;
Parkland Formula, 524, 525
Parsons, E., 874
Partition coefficients, 200
Pass, L.J., 722
Pathogenesis of ARF, 713–716

cellular injury, 715–716
tubular mechanisms, 715
vascular mechanisms, 714–715

Pathophysiological causes of death, 28–31
Pathophysiology

of abnormal gas exchange, 678
of burn injuries, 526–527
of established multiple organ failure, 647–648
of fat embolism syndrome, 510–512
of malignant hyperthermia, 823–826
of pain, 290–293
of pulmonary problems with sepsis/SIRS, 615–616
of traumatic brain injury, 382–386

Patient-controlled analgesia (PCA), 290, 313–314
Patient Evacuation Form DD 602 or 1380, 778, 780
Patil-Syracuse mask, 72
Pediatric anesthesia

and ketamine, 221
Penetrating injury

of brain, 382
of head, 376–377, 380–381
and pulmonary insufficiency, 669
See also Neurological injuries

Penetrating missiles
and abdominal injury, 22
and chest injury, 20–21
and extremity injury, 22
and head injury, 20
and resulting wounds, 376–377
sources of, 8–10
and thoracic trauma, 456–457
See also Injuries, mechanisms of

Penicillin, 881
See also Antibiotics

Penlon, Ltd., 165
Perfusion

See Peripheral perfusion
Pericarditis, uremic, 738

See also Acute renal failure (ARF); Cardiovascular system
Perioperative anesthetic management, 449–451

in casualties with abdominal injuries, 484, 484–485
and general anesthesia, 450–451
and intraoperative airway management, 451
and local and regional anesthesia, 450
and postoperative airway management, 451
See also Perioperative pain

Perioperative considerations with burn casualties, 531–537
anesthetic technique, 533–536
intraoperative fluid management, 536
monitoring, 532–533
postanesthetic considerations, 537
preoperative assessment, 532
preoperative medications, 532
temperature regulation, 536–537
transport, 533

Perioperative considerations in casualties with abdominal
injuries, 483–485

antibiotics, 483
coexisting disease and monitoring, 484
induction of anesthesia, 484
intravenous access, 483–484
maintenance of anesthesia, 484–485
nitrous oxide, 485
positioning for operation, 485

Perioperative pain, 287–316
analgesic drugs: mode of administration, 313–316
local anesthetics: clinical pharmacology, 302–312
local anesthetics: selection, 312–313
nonsteroidal antiinflammatory drugs (NSAIDs): clinical

pharmacology, 298–302
opioid analgesics: clinical pharmacology, 294–298
pathophysiology of pain, 290–293
and secondary systemic manifestations, 293–294
See also Perioperative anesthetic management; Periopera-

tive considerations with burn casualties; Perioperative
considerations in casualties with abdominal injuries

Peripheral nerve stimulators, 112–113
Peripheral nervous system

and toxic injury, 841
Peripheral parenteral nutrition (PPN), 578
Peripheral perfusion

maintenance of, in burn casualties, 525
Peritoneal dialysis, 734–735

See also Dialysis
Permeability pulmonary edema, 675

See also Acute respiratory failure and ventilatory manage-
ment

Pernick, Martin S., 863
Persian Gulf War

and chemical warfare, 834
and deployable hospitals, 132–134
and evacuation scheme, 45
and mechanical ventilators, 687, 699
and medical network, 44
and medical problems during evacuation, 776–777
and military anesthesia machines, 143, 152, 157, 166
and open head injuries, 377–378
and pulse oximeters, 693
and pyridostigmine, 97
and technology and logistics, 44
and transfusion practice, 346, 357, 361–363

Personnel
in battlefield hospitals, 47–53
on hospital ships, 137
in Medical Force 2000, 134
recruitment, 882
role, 47–53, 879, 892–893
during Spanish-American War, 865–866
during Vietnam War, 885, 889, 892
during World War I, 866–867
during World War II, 874–875, 879
See also Dentists; Education of personnel; Nurses; Physi-

cians
pH-stat management, 797

See also Acid-base balance
Pharmacokinetics

definition, 307
of local anesthetics, 307–309
of potent volatile anesthetics, 180–181
See also Square-root-of-time kinetics

Pharmacological effects
of intravenous anesthetic agents, 213
See also Drug effects; Drug interactions

Pharmacological interactions
See Drug interactions
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Pharmacological uncertainty principle, 182
Pharmacology

of adjunct medications, 298
of barbiturates, 214
of butorphanol, 297–298
of dezocine, 298
of droperidol, 298
of etomidate, 215
of fentanyl, 296–297
of ketamine, 217–218
of local anesthetics, 302–312
of meperidine, 297
of mixed agonists, 298
of morphine, 295–296
of nalbuphine, 298
of naloxone, 298
of nonsteroidal antiinflammatory drugs (NSAIDs),

298–302
of opioid agonists, 295–297
of opioid agonist-antagonists, 297–298
of opioid analgesics, 294–298
of promethazine, 298
of propofol, 216–217
of pyridostigmine, 847–848

Phemister, D.E., 874
Philadelphia collar, 405–406
Phillips, Thomas, 858
Phillips, W.J., 549
Phosgene, 673

See also Choking agents
Phosphate abnormalities

in ARF, 730–731
Phosphocholine lecithin, 190
Phosphorus, 567, 568, 570, 571
Physician’s orders

and air evacution, 779–780
Physicians

during Korean War, 882–883
recruitment, 882
See also Personnel

Physiologic Effects of Wounds, The, 86
Physiological effects

of barbiturates, 214–215
of droperidol, 223
of etomidate, 215–216
of ketamine, 218–219
of opioid agonist-antagonist drugs, 226–227
of opioid agonist drugs, 224–226
of opioid antagonist drugs, 227
of propofol, 217
of scopolamine, 222

Physiological monitoring, 101–113
computers in anesthesia, 113
monitors in echelons of care, 102–105
systemic monitoring, 105–113
See also Monitoring; Monitors

Pig, 142, 876, 883
See also Equipment; Military anesthesia machines

Pin-index safety system (PISS), 148, 149, 150–152
Pirogov, Nikolai I., 5, 752
Placement of airway devices, 62–66

airway classification, 62
anesthetizing the airway, 62–63
nasotracheal intubation, 64
nerve blocks, 63–64
orotracheal intubation, 64–65
rapid-sequence induction of anesthesia, 66
See also Intubation

Planning and training, 360–363
adjustments from civilian medicine, 360–361
hands-on practice, 361–362
planning at third and fourth echelons, 363
second-echelon transfusion strategy, 362–363

Plasma, 322, 874, 880, 881, 883
fresh frozen, 326, 328, 329
See also Blood; Blood products; Military transfusion

practice; Transfusion therapy
Plateau pressure, 111
Plateau wave, 396
Platelet activating factor

and sepsis/SIRS, 610
Platelet dyscrasia

and sepsis/SIRS, 622–623
Platelets

and dilutional thrombocytopenia, 327–328
and the future, 359
See also Blood; Blood products; Hemostasis and coagula-

tion; Military transfusion practice; Pathophysiology;
Transfusion therapy

Pneumatic antishock garments (PASGs), 93
and aeromedical evacuation, 772

Pneumothorax, 471–472, 669, 772
See also Acute respiratory failure and ventilatory manage-

ment
Polson, R.J., 723
Polymorphonuclear cells

and SIRS/MODS, 606
Polyuria, 716
POMCUS (prepositioned material configured in units), 132
Porter, John B., 860
Positioning the patient

for surgery, 463, 485
as therapeutic measure, 92–93

Positive-pressure ventilation, 687–689
continuous, positive airway pressure (CPAP), 689
expiratory positive pressure, 689
inspiratory positive pressure, 687–689
and oxygen, 177–179
positive end-expiratory pressure (PEEP), clinical use, 689

Postanesthesia care treatment
for hypothermia, 799–800

Postanesthetic considerations
with burn casualties, 537

Postoperative care
of thoracic casualties, 463

Potent volatile anesthetics, 179–184
administration equipment, 182–183
concentration and dosage, 181–182
intravenous agents: square-root-of-time kinetics, 183–184
pharmacokinetics, 180–181
pharmacological uncertainty principle, 182
See also Anesthetics

Pralidoxime chloride (2-PAM Cl), 673
Premedication

with pyridostigmine, 848, 849
Preoperative evaluation and preparation

of burn casualties, 532
of thoracic casualties, 460–462

Pressure reversal
in general anesthetics, 189, 190, 192

Pressure support (PS) ventilation, 688
Pretreatment

with pyridostigmine, 848, 849
Prevalence

of established multiple organ failure, 644–645
Prevention and treatment, 797–800
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algorithm, 802
and ARF, 719–724, 724–726
blood and fluid warmers, 799
for patients at high risk for ARF, 719–721, 724–726
postanesthesia care unit treatment, 799–800
supplemental warming devices, 798–799
See also Management; Therapeutic measures; Treatment

Priestley, Joseph, 857
Prilocaine, 257, 313

See also Local anesthetics
Primary hypothermia, 792
PRIMOB (primary mobilization stations), 132
Procaine, 312, 878

and 2-chloroprocaine, 312
See also Anesthetics

Prognosis
in established multiple organ failure, 645–647
and outcome, of ARF, 741–744
See also Medical outcome of combat injury

Promethazine
and clinical pharmacology, 298

PROPAC 104, 107
PROPAQ monitors, 124, 788–789
Propaq Systems, 124
Propofol, 216–217

clinical use and contraindications, 217
dose regimen, 215
pharmacology, 216–217
physiological effects, 217
used as total intravenous anesthetic, 230

Prostacyclin, 301
and sepsis/SIRS/MODS, 608–609

Prostaglandins, 291, 293, 383
and sepsis/SIRS/MODS, 608, 609
See also individual organ systems

Protection, detection, and decontamination
and toxic agents, 839–840

Protein
normal turnover, 548
in response to stress, 559–561
See also Metabolic derangements and nutritional support;

Metabolites
Protein hypothesis

of inhalational anesthetic action, 191, 192
Protocol Systems, Inc., 107
Pseudocholinesterase anomaly

and neuromuscular blockade effect, 245
Pseudomonas aeruginosa, 603, 622

See also Bacterial diseases; Systemic inflammatory
response and multiple organ dysfunction syndromes
(SIRS/MODS)

Psychiatric illness
and medically safe evacuation, 779

Psychic upset
and anesthesia, 872

Pulmonary artery catheterization, 108–109
purposes of, with extremity injuries, 514
in sepsis/SIRS, 625–626
and total parenteral nutrition, 573–575

Pulmonary artery pressure
monitoring, 108–109

Pulmonary aspiration
management, 67–68
and respiratory insufficiency, 674–675

Pulmonary edema, 675–676
See also Acute respiratory failure and ventilatory manage-

ment

Pulmonary embolism
See Deep venous thrombosis and pulmonary embolism

Pulmonary function
monitoring, 111
See also Respiratory system

Pulmonary insufficiency
etiology, 669–673
See also Pulmonary pathophysiology

Pulmonary pathophysiology
and burn injuries, 526–527
See also Acute respiratory failure and ventilatory manage-

ment; Pulmonary insufficiency; Respiratory system
Pulmonary response

to sepsis/SIRS/MODS, 614–616
See also Acute respiratory failure and ventilatory manage-

ment; Respiratory system
Pulmonary system

and established multiple organ failure, 649
and head injury, 384–385
and head trauma, 397–398
and management, after spinal cord injury, 411–412
and mechanical ventilation effects, 683
and sepsis/SIRS/MODS, 614–616
and spinal cord injury, 403
See also Acute respiratory failure and ventilatory manage-

ment; Respiratory system
Pulse oximetry

monitoring, 104, 109–110, 692–693
Punic War, Second, 752
Purdue Frederick, 483
Puritan-Bennett Companion, 687
Puritan-Bennett PR-2, 686–687, 702–703
Pyridostigmine, 847–850

and depolarization block, 849
and induction agents, 849
and inhalational anesthetics, 850
and military experience, 850
and neuromuscular blocking agents, 849
and neuromuscular monitoring, 850
and nondepolarizing agents, 849–850
pharmacology, 847–848
premedication with, 849
and resuscitating combat casualties, 97

Q

Quarterly Supplement of Anesthesia and Analgesia, 866

R

Radiation
and normal thermoregulation, 790

Radiography
of the chest, 698

Radiological evaluation
in sepsis/SIRS, 627–628
of spinal cord injury, 404–406

Radiological procedures
and sepsis/SIRS/MODS, 627–628

Radionuclide cineangiography, 613
Rapid Deployment Hospital Ship program, 756
Rapid-sequence intravenous induction, 227–228
Rasmussen, H.H., 720
Rebreathing machine, 873

See also Acute respiratory failure and ventilatory manage-
ment; Military anesthesia machines

Receptors, 290
sites, 306
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Recrudescence
of hyperthermia, 819

Rectum
as injury site, 492
See also Intraperitoneal injuries

Recurarization, 239
See also Curare

Regional anesthesia, 251–282
of airway, 271
and extremity injuries, 513–514
vs general anesthesia, 253
of head and neck, 267–271
and intravenous adjuvants, 229–230
local anesthetics, 254–259
nerve block techniques, 267–282
neural blockade, and benefits, 252–254
and physiological benefits, 252
for thoracic and abdominal surgery, 259–267
during Vietnam War, 887–888
during World War II, 878
See also Anesthesia; Anesthesia for casualties of chemical

warfare agents; Anesthetics; Closed-circuit anesthesia;
General anesthesia; Inhalational anesthesia; Intravenous
anesthesia; Local anesthetics; Local and regional
anesthesia

Regurgitation and aspiration, 67, 75
Renal dysfunction

and sepsis/SIRS/MODS, 616–617
See also Acute renal failure; Renal system

Renal failure
and modifications of parenteral nutrition, 575–577
See also Acute renal failure; Renal dysfunction; Renal

system
Renal system

and hypothermia, 795–796
and mechanical ventilation effects, 684
monitoring, 111
and NSAIDs, 301
and potent inhaled agents, 205
See also Acute renal failure; Kidneys; Renal dysfunction

Respiratory failure in combat casualty care
definition, 680
diagnosis, 680–682
epidemiology, 669
etiology, 668
management, 682–683
and modifications of parenteral nutrition, 578
See also Respiratory insufficiency; Respiratory system

Respiratory insufficiency
and ARDS, 676–680
and hydrostatic pulmonary edema, 675–676
and pulmonary aspiration, 674–675
See also Respiratory failure in combat casualty care;

Respiratory system
Respiratory support

during aeromedical evacuation, 781–782
Respiratory system

and barbiturates, 214–215
and benzodiazepines, 222
and complications of anesthesia by toxic agents, 846
and etomidate, 216
and ketamine, 219
monitoring, 109–111
and morphine, 295
and NSAIDs, 301
and opioid agonist drugs, 224–225
and potent inhaled agents, 203

and regional anesthesia, 260
and secondary pain manifestations, 293
and sepsis/SIRS/MODS, 636–637
and systemic hypothermia, 794
and toxic injury, 841, 842
See also Acute respiratory failure and ventilatory manage-

ment; Pulmonary function; Pulmonary insufficiency;
Pulmonary pathophysiology; Pulmonary response;
Pulmonary system; Respiratory failure in combat
casualty care; Respiratory insufficiency

Resting energy expenditure (REE), 549
See also Metabolic derangements and nutritional support

Resuscitation
equipment, 123
formulas, 524
monitoring of, in burn casualties, 524–525
during World War II, 878–881

Resuscitation fluid selection, 89–92
advantages and disadvantages, 90
colloid solutions, 91
crystalloid solutions, 89–91
hypertonic solutions, 91–92
for sepsis/SIRS/MODS, 631–633
See also Colloid solutions; Crystalloid solutions

Retinal artery thrombosis, 432
Retinol-binding protein

and nutritional repletion, 585
Retrobulbar block, 446
Retroperitoneal injuries, 486–488

great vessels, 487
kidneys, ureters, and bladder, 487–488
pancreas and duodenum, 488

Rewarming shock, 800
Rewarming techniques, 800
Reye’s syndrome

and NSAIDs, 301–302
Rh blood groups, 356, 357

See also Military transfusion practice; Transfusion therapy
Rhabdomyolysis, 725–726

See also Acute renal failure (ARF)
Rib fractures, 464
Richardson, Sir Benjamin, 857
Robert le Conquerant, 754
Robertson, Oswald H., 871
Robinul, 222

See also Glycopyrrolate
Roche Laboratories, 221
Roche Products, Inc., 221
Rocuronium bromide, 245

See also Nondepolarizing muscle relaxants
Rommel, Erwin, 3
Ropivacaine, 313
Roto-rest R, 413
Routh, G.S., 742
Rowbotham, Edgar Stanley, 873
Rule of Nines, 10, 96, 523
Russo-Japanese War, 865
Ruth, Henry Swartley, 874
Ryanodine, 823
Ryanodine-receptor gene, mutation

in malignant hyperthermia, 826
See also Genetic factors

S
Saline

See Hypertonic saline
Sams, Crawford F., 882



Anesthesia and Perioperative Care of the Combat Casualty

926

Shoemaker’s therapeutic goals, 651
Silent aspiration, 674
Silvadene, 37
Single twitch stimulation, 238, 240
Sinus evaluation

in sepsis/SIRS, 628
SIRS/MODS

See Systemic inflammatory response and multiple organ
dysfunction syndromes (SIRS/MODS)

Site of action
of general anesthetics, 193

Skin
and morphine, 296
and toxic injury, 840
See also Cutaneous side effects; Dermatological manifestations

Skull fracture
See Face and neck injuries

Sleep lag
See Fatigue and sleep lag

Slow, continuous ultrafiltration (SCUF), 735, 736
Small arms, 9–10
Small bowel

as injury site, 489–492
See also Intraperitoneal injuries

Snow, John, 860–861
Sodasorb, 158–159, 161, 162
Sodium, 567, 568, 570
Sodium channel

and local anesthetic receptor sites, 306
Sodium thiopental, 66

dose regimen, 215, 228
and shock, 878
used as total intravenous anesthetic, 230
after World War I, 873
during World War II, 877–878, 881
See also Thiopental

Somalia (Operation Restore Hope)
and aeromedical evacuation, 758
and blood banking, 365
and evacuation scheme, 45
and medical network, 44–45
and transfusion practice, 362

Somatic nerves
and regional anesthesia, 260

Somatosensory evoked potentials (SSEPs), 408
See also Evoked potentials

Soviet Union
and data from Medical Service of the Army, 57

“Space blanket,” 798
Spanish-American War, 865–866
Spanish Civil War

and evacuation, 754
Specialization, 874, 881–882
Specific-receptor theory

and local anesthetics, 305
Spinal anesthesia, 872

undesirability, 878
Spinal cord injury, 399–413

and anesthetic management, 407
and functional ability, 399
and initial care, 404–407
and management in intensive care unit, 407–412
and medical complications, 412–413
and physiological responses, 400–404
and protection, 408–411
and recommended modifications of ATLS, 37
See also Face and neck injuries; Neurological injuries

Sanofi Winthrop Pharmaceuticals, 124, 225
Schimmelbusch, Carl, 868
Schimmelbusch mask, 867, 868
Schoenfeld, P.Y., 721
Scipio, 752
Scopolamine, 222–223

clinical use and contraindications, 223
physiological effects, 222

Scott, Winfield, 860
Second-gas effect, 198, 201–202
Secondary closure, 506
Secondary hypothermia, 792
Secondary intention, 506
Seizure prophylaxis, 397
Seizure threshold

and benzodiazepines, 221
Seldinger technique, 324, 573–574
Selective Service Act of 1950, 884
Selenium, 572
Sellick’s maneuver, 46
Sensory evoked potentials, 112

See also Evoked potentials
Sepsis

and corticosteroid treatment, 642–643
definition, 598, 599, 615
etiology, 600
and extremity injuries, 505–506
and metabolic changes in response to stress, 557–558
severe, 599
See also Bacterial diseases; Metabolic derangements and

nutritional support; Systemic inflammatory response and
multiple organ dysfunction syndromes (SIRS/MODS);
Tropical diseases

Sepsis syndrome, 615
Septic shock, 598, 599, 615

See also Sepsis; Systemic inflammatory response and
multiple organ dysfunction syndromes (SIRS/MODS)

Serotonin, 290, 291, 293
Service-specific aspects of combat injury, 8
Servo 900C, 687
Severity of burns, 523
Sevoflurane, 194, 195, 198

See also Anesthetics; Inhalational anesthesia; Military
anesthesia machines

Shakespeare, William, 554
Sharpstone, P., 726
Shearing-Plough Health Care Products, Inc., 406
Shipway, Francis, 867–868
Shipway apparatus, 867–868, 869
Shivering, nonhypothermic, 800
Shock

and ARDS, 676
definition, 701
and extremity injuries, 504–505
and heart rate, 86
and nitrous oxide, 869
and recommended modifications of ATLS, 35–36
See also Hemorrhage, shock, and fluid resuscitation; Shock

therapy
Shock teams, 879
Shock therapy, 874

during World War I, 871–872
during World War II, 878–881
See also Military transfusion practice; Transfusion therapy

Shock Trauma Center, Maryland Institute for Emergency
Medical Services Systems (MIEMSS), 603

Shock wards, 879
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Spinal cord protection, 408–411
free radical scavengers, 410
glucocorticoids, 409–410
GM1 ganglioside, 410
hypothermia, topical, 409
opiate antagonists, 409

Spinal injuries
and recommended modifications of ATLS, 37
See also Cervical spine injuries; Face and neck injuries;

Spinal cord injury
Spinal shock, 444

and cardiovascular management, 411
Spirometry, 696
Spleen

as injury site, 493
See also Intraperitoneal injuries

Square-root-of-time kinetics, 183–184
Squibb, E.R., 863
SS Uganda, 756
Stabilization

and recommended modifications of ATLS, 37–38
and spinal cord injury, 404

Stadol, 227
See also Butorphanol

Staphylococcus aureus, 603, 622
See also Bacterial diseases; Systemic inflammatory

response and multiple organ dysfunction syndromes
(SIRS/MODS)

Starling’s equation, 83–84, 677
Starvation

and exercise and stress, 551–553
and metabolism, 549
See also Metabolic derangements and nutritional support

Stereoselectivity
in general anesthetics, 190

Steroids, 547
See also Metabolic derangements and nutritional support

Stomach
as injury site, 489–492
See also Abdominal injuries; Intraperitoneal injuries

Stone, W.J., 711
Stott, R.B., 742
Strategic evacuation system, 766–768
Stress

and starvation and exercise, 551–553
See also Metabolic derangements and nutritional support

Stress hormones
and sepsis/SIRS, 610

Stress-induced malignant hyperthermia, 814
Stress response, 253, 554–561

and blood flow changes, 557
immediate response, 554–557
metabolic changes in trauma with sepsis, 557–558
and organ bed changes, 557
and oxidative metabolic shifts, 558–559
patterns of, 563–564
and preferential amino acid utilization, 559–561
and protein turnover, 559–561
stages of, 554–561
See also Metabolic derangements and nutritional support

Stretchers
and air evacuation, 780
“floating,” 775

Structural specificity
lack of, in general anesthetics, 188–189

Stryker frames
and evacuation, 780, 782

Stuart Pharmaceuticals, 216
Sublimaze, 225

See also Fentanyl
Substance P, 290, 291, 293
Succinylcholine

breakdown, 236
with burn casualties, 534, 535–536
chloride, 242–243, 245
and ocular injuries, 74, 446
and thermal airway injury, 75
and thoracic casualties, 463
with unstable patients, 388
use during Korean War, 883
See also Anesthesia; Anesthetics

Sucking chest wound, 465
See also Chest injuries; Thoracic injuries

Sufenta, 226
See also Sufentanil

Sufentanil, 224, 226
as adjuvant to inhalational anesthesia, 229

Sulfa drugs, 881
See also Antibiotics

Sulfamylon, 37
Sun Medical, 72
Supportive care

of head injury casualties, 394–395
Supraorbital nerve compression, 432
Surface-charge theory

and local anesthetics, 305
Surgeon to Soldiers, 322
Surgery

for extremity injuries, 506
in immunocompromised patients with sepsis/SIRS, 620
positioning for, of casualties with abdominal injuries, 485
See also Abdominal trauma and war surgery; Management;

Neurosurgical intervention; Therapeutic measures;
Treatment

Surgical reexploration
and sepsis/SIRS/MODS, 628–629

Swann, R.C., 712, 742
“Swedish nose,” 781
Sympathetic nerves

and regional anesthesia, 260
Synaptic transmission, 193
Synchronized, intermittent, mandatory ventilation (SIMV),

688
Syringes, 863, 865
Systemic hypothermia, 787–804

cardiopulmonary resuscitation, 801–803
clinical and laboratory manifestations, 792–797
clinical prevention and treatment, 797–800
definition and classification, 792
effect of, on drug action, 803–804
and normal thermoregulation, 789–792
possible etiologies, 793
special concerns, 803
stages and characteristics, 795
See also Hypothermia; Temperature regulation

Systemic inflammatory response and multiple organ dysfunc-
tion syndromes (SIRS/MODS), 597–652

definition, 598, 599
diagnosis and monitoring, 623–629
epidemiology, 598–611
established multiple organ failure, 644–652
etiology, 600
organ-specific responses, 611–623
therapeutic modalities, 629–644
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Systemic inflammatory response syndrome (SIRS)
See Systemic inflammatory response and multiple organ

dysfunction syndromes (SIRS/MODS)

T

T helper cells
and selenium deficiency, 572
See also Immunological aberrations

T-piece trials, 701–702
Tactical evacuation system, 763–766
Tartter, P., 334
Technidyne Corp, 106
Techniques for administering intravenous anesthetics, 227–230

as adjuvants to inhalational anesthesia, 228–229
as adjuvants for regional and local anesthesia, 229–230
rapid-sequence intravenous induction, 227–228
as total intravenous anesthesia, 229

Technological and logistical support, 44
TEMPER (tents, extendable, modular, personnel) tents, 126,

127, 129
Temperature measurement, 789
Temperature monitoring, 113

See also Hypothermia; Malignant hyperthermia; Thermal
regulation

Temperature regulation
in burn casualties, 536–537
normal, and systemic hypothermia, 789–792
See also Malignant hyperthermia; Systemic hypothermia

Tension pneumothorax, 69
See also Acute respiratory failure and ventilatory manage-

ment
Teschan, P.E., 741–742, 743
Tetanic stimulation, 239, 240
Tetanus prophylaxis

with burn casualties, 525
Tetracaine, 312
Tetracaine hydrochloride, 878
Therapeutic cooling

and acid-base disturbances, 820
and hyperkalemia, 820
late complications, 820
masseter muscle rigidity, 820–821

Therapeutic measures, 92–95
hypothermia, 94
intraarterial infusion, 94
oxygen, supplemental, 93–94
patient position, 92–93
pneumatic antishock garment, 93
in thoracic trauma, 459
vasodilators, 95
vasopressors, 95, 635–636
See also Management; Prevention and treatment; Thera-

peutic modalities for sepsis/SIRS/MODS; Treatment
Therapeutic modalities for sepsis/SIRS/MODS, 629–644

antimicrobial therapy, 637–639
colloid solutions, 630–631
corticosteroids, 642–643
crystalloid solutions, 630
cyclooxygenase inhibitors, 643
fluid resuscitation, 629–631
immunotherapy, 641–642
inotropic and vasopressor drugs, 635–636
metabolic manipulations, 643–644
naloxone, 643
proposed therapies, 639–641
resuscitation fluid selection, 631–633
support of the respiratory system, 636–637

tissue oxygen delivery and consumption, 633–635
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and resuscitating combat casualties, 96
See also Anesthesia for casualties of chemical warfare

agents; Burn injuries
Thermal stress

and biophysical effects, 774–775
Thermal trauma

and pulmonary insufficiency, 671–672
Thermoregulation

See Temperature regulation
Thiopental, 66

in the battlefield, 213
dose regimen, 215
See also Sodium thiopental

Thompson, Gale, 886
Thoracic injuries, 455–476

combat thoracic trauma: overview, 458–460
diagnosis and management of specific injuries, 464–475
etiology, 457
and evacuation complications, 777–778
management principles, 460–463
and recommended modifications of ATLS, 36
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